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CLAIMS 

A method of manufacturing k semiconductor 




15 



device, comprising the following stjfeps of: 

forming a first film and a second film at a 
plurality of regions on a substrate at which gate 
electrodes are to be formed; 

removing the first f ilm/ai&fl/ the second .film, from 
at least one of said pluralil^fg^f regions; and 

forming a first insulatod /f ilm and a first gate 
electrode at said at least one/ of said plurality of 
regions from which said firsts film and said second film 
have been removed. 

2. A method according /to claim 1, wherein 
said step of forming the first film/and the second 
film comprises the sub-steps of: 



7 



20 



forming a second insulator film surrounding 
said plurality of region^, said ^econd insulator film 
having an upper surface ylocatod at a lievel lower than 
an upper surface of sai^^e^fond film; 

forming a tMird^film on tfce second insulator 

film; 

removing ^/part of the third film, thereby 
leaving the first fiAm and the second film on said 
plurality of regions and leaving the third film around 



25 



7 



said plurality/of regions; and 



the substrate, and 



ing^a source region and a drain region in 

/ 
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insulat; 



the firsxyoatze electrode on 



said step of forming the firs 
the first gate electrode comprises 

forming a third 
from which the third f 

forming 
insulator film and 
first insulting film 
removed, 

- whereby t 
said at lea 



above 



md they 



t» insila^or film and 
the^/giub-steps of: 
filin at the regions 
en removed; and 

'irst 

which the 
second filih have been 



first gal 



one of sai 



second g 
above 
plurality of region 



/ 



e electrode i 
plurality of 



s formed above 
regions , and a 



e electrode made of the second film is formed 



r- j r 

region other than said at least one of said 



3. A method y&g'&ording to claim 2, wherein the 
step of forming tfie'/f^ 
gate electrode inc/ludes 



st insulator film and the first 
ub- steps of /removing the other 



parts of the third film being left and forming a 
conductive film /on the regions from which the other 
parts of the third film have been removed, the 
conductive fiim connecting the firsjb gate electrode and 
the second gate electrode. 

4. A method according to claim 3, wherein the 

/ 

sub-step of forming the conductive/ film forms the 
conductive film such that the conductive film contacts 
sides of/ the first and second gate electrodes. 

5. / A method according to claim 3, wherein said 
sub-st£p of forming the conductive fLT^^^mi^Ql&^iipp&if'^ 
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parts of the first and second gate/electpdes , along 
with the other parts of the thir<y film fcfeing left, and 
then forms the conductive film o/i the regions from 
which the upper parts of the f Lfcst and /second gate 
electrodes have been removed saich that /the conductive 
film connects an upper surfaae of the /first gate 
electrode and an upper surface of the | second gate 
electrode , 

6. A method according to claim 12 , wherein the 
10 step of forming the &frhp film and t^e second film 

comprises sub-steps^ of :i 

forming the fibrsty rilm on the Substrate and 
forming the second fi/lm on^the firsf film; 

removing a part/ of the first fjllm and a part of 
15 the second film fr^m a region othei/ than the plurality 

of regions; 

forming the/ second insulator /film in the region 
from which the part of the first film and the part of 
the second film have been removed/; and 
20 etching yan upper part of the second insulator film 

to a level ]/ower than the upper jsurface of the second 
film, 

7. fi method according to Jblaim 1, in which 
said step of forming the first film and the second 

25 film con/prises the sub-steps of: 

forming a second insulator film surrounding 
said plurality of regions , said^secori&^Ing^ 
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having an upper surface located at: a level/ (lower than 
an upper surface of said second film; 

forming a third film on the second ^fYisulator 

film; 

removing parts of the third filriW thereby 
leaving the first film and the second fi^4 on said 
plurality of regions and leaving the ot^ejf: parts of the 
third film around the regions; and 

forming a source- region anfd a d|rain region in 
the substrate, and 

said step of forming the first insulator film and 
the first gate electrode comprises the sub-steps of 




forming a third 
from which parts of the 
forming the fi 




u'lator film 



on the regions 



film have been removed; 
sulator fi^m in the 
ulting film and the 



region from which the firs 1 
second film have been removed; ohd 

forming the first gate electrojie on the first 
insulator film, and 

which further cbmprises a step of Removing the 
first film and sec Jnd f ilm from the plurality of 

it/ Least 



regions except a 



/ 



one of said plurality of 



regions, thereby forming a fourth insulctor film on the 



cond film have 



regions from which the first film and sec 
been removed and forming a second gate electrode on the 



fourth insulator film, 

wherein the first gate elecftrode *Xi 



*f oifmed " Sboxre' w *r 
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said at least one of said plurality of regioAi , and the 
second gate electrode is formed above a reg/ioh other 
than said at least one of said plurality /of Regions 

8. A method according to claim 7,/wherfein the 
step of forming the first insulator fi/lm and the first 
gate electrode includes sub-steps of /removing the other 
parts of the third film being left And forming a 
conductive film on the regions frqfti which tjie other 
parts of the third film have been'- removed, 
tive film connecting the first^gate electrcjde and the 
second gate electrode 

9. A method according tjl claim 8, wherein the 
sub-step of forming the cohdufctive film fojrms the 
conductive film such that t/he conductive ijilm contacts 
sides of the first and second gate electrodes. 



the conduc- 



10. A method according to claim 8, wherein said 
sub-step of forming the /conductive film rfemoves upper 
parts of the first and /second gate electrodes, along 
with the other parts of the third film biing left, and 
then forms the conductive film on the regions from 
which the upper parts of the first and Second gate 
electrodes have been removed such that Uhe conductive 
film connects an Aipper surface of the first gate 
electrode and an/upper surface of the sfecond gate 
electrode. 

11. A method according to claim 7, jwherein the 
step of forming the first film "and the^V^bdnd^film ' 
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comprises sub-steps of 

forming the first film on the substoate and 
forming the second film on the first f££m; 

removing a part of the first fyyn and a part of 
5 the second film from a region o^tf^/than the plurality 

of regions; 

forming the second LnsulaJppj\ film in the region 
from which the part of the substrate, tlie part of the 
first film and the part of ~^he second film have been 

10 removed; and 

etching an upper pa/t of the second insulator film 
to a level lower than/tjie upper surface of the second 
film. 

12. A semicon4 uctor device comprising: 
15 a substrate; 

first and second gate insulatjor films formed on 
the substrate, the first and second gate insulator 
films having different thickness and/or being made of 
different materials; and 
2 0 first and second gate electrodes formed on the 

first and second gate imsulator films , the first and 
second gate electrodes having different thickness 
and/or being made pt different materials, wherein a sum 
of heights of th6 first gate insulator film and the 
25 first gate electrode equals to a sum of heights of the 

second gate yxnsulator film and the second gate 
electrode ./ 
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13. A method according to claim 1, wherein 
the step c\3f forming the first film and the second 
film includes si^p-steps of: 

formirid the first film and the second film on 
an entire surf ac4 bf the substrate; 

forming\a third film on the second film; 
patterning said plurality of regions, thereby 
forming a dummy wiring section; and 

forming an\ insulating layer surrounding the^- 
dummy wiring section, \ and 



said step of forming the first insulator film and 
the first gate electrode\ comprises the sub-steps of: 

masking said y£i\ii:ality of regions, except at 
least one region, and ^enf(5Ving the first film, second 
film and third film from sai£ct*-a^ least one of said 
plurality of regions; and 

forming the first insulator film and the 
first gate electrode on said at\least one of said 
plurality of regions, from whichNthe first film, second 
film and third film have been removed. 

14. A method according to claa_itu 13, wherein said 
step of forming the first film and Vhe second film 
comprises the sub-step of ion-implanting impurities by 
using said dummy wiring section as a rn^sk, thereby 
forming a source region and a drain reg^on\ 

15. A method according to claim 13, 'wherein said 
step of forming the first film and the secorid\f xlim 
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comprises the sub-step of forming a second insulator 
film at side walls of a composite film composed of the 
first film, third film and fourth film, after said 
plurality of regions have been patterned. 
5 16 . A method according to claim 13, wherein said 

sub-step of forming the insulating section around the 
dummy wiring section forms a third insulator film on 
the substrate anti performing chemical mechanical 
polishing on the third insulator film by using the 
10 third film as a stbpper. 

17. A method according to claim 13, wherein said 

• \ 7 

sub-step of forming t^ie first insulator film and the 
first gate electrode florins the first insulting film on 
the region from which the first film and second film 

15 have been removed, forms \the first gate electrode on 

the substrate and performs^ chemical mechanical 
polishing on the first gate\electrode , thereby leaving 
the first gate electrode on t^ie region from which the 
first film and second film have, been removed. 

20 18. A method according to cl^im 13, further 

comprising the step of: \ 

removing the third film from said plurality of 

regions, except at least one of said plurality of 

regions, after the first insulator filmland first gate 

25 electrode have been formed on said at least one of said 

\ 

plurality of regions, forming a second gatie electrode 
on the second film formed on th&." regions^f rom • wSidli' tfi& rf 
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third film nks been removed, thereby forming a first 
gate electrodi made of the first gate electrode on said 
at said least <$ne of said plurality of regions and 
forming a second gate electrode made of the second gate 
electrode on saiaV plurality of regions, except said at 
least one of said ^Lurality of regions. 

19. A method according to claim 18, wherein the 
step of forming the second gate electrode comprises the 
sub-steps of: - 

forming the second ^ga'te electrode on the 
substrate ; and 

performing chemical m^ch^nical polishing on the 



second gate electrode, 



y leaving the second gate 



\ 



electrode on the regions from\^hic v h the third film has 
been removed . 

20. A method according to c!kim\13, wherein said 
sub-step of forming the first insur^to^ film and the 
first gate electrode forms the first Ninsulator film by 
thermal oxidation . 

21. A method according to claim 13,\wherein said 
first insulator film is a deposited film, 

22. A method according to claim 1, wheAeln the 
step of forming the first film and the secondXf^ilm 
includes sub-steps of : 

forming the first film and the second film fon\ an 
entire surface of the substrate; 

forming a third film on the" second ^film; ^ 



# 
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patterning said plurality of regions, thereby 
forming a dummyy yiring section; and 

forming an Vnsulating section surrounding the 
dummy wiring section, and 

said step of farming the first insulator film and 
the first gate elect-code comprises the sub-steps of: 

removing the fiirst film, _ second film and third 
film from at least one\\of said plurality of regions; 

"forming the first insulting film on said at least 
one of said plurality of vregions; 

removing the third fklm form said plurality of 
regions, except said at lea^t one of said plurality of 
regions ; and 

forming the first gate d^crCrode on said plurality 
of regions . 

23. A method according' to <&4i[m 22, wherein said 



sub-step of forming the f 
the first gate electrode on 




electrode deposits 



sunstrate and performs 



chemical mechanical polishing on the^S4_rst gate 
electrode, thereby leaving the first gate^electrode on 
said plurality of regions. 

24. A method according to claim 13, Wherein said 
sub-step of forming the first insulator f mm and the 



\ 

chj 



first gate electrode performs selective etching on the 
substrate in an atmosphere containing a mixture gas of 
hydrogen and water vapor, thereby forming the ^$^J_rst 
insulator film. 
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25. A method of manufacturing a semiconductor 
device , comprisr^^the steps of : 

forming a fiirst gate insulator film on a 
semiconductor substVate ; 
5 forming a first Vjate film on the first gate 

insulator film and forming a second film on the first 
gate film, thereby forming a composite film composed of 
the first gate film and tile second film; 

patterning the composite film, thereby forming a 
10 plurality of regions where g^e Electrodes are to be 

formed; 

forming an insulating sect 1 ^ surrounding said 

plurality of regions; 

masking at least one of said plurality of regions 

\ 

15 and removing the second film from said 

regions, except said at least one of V 

regions ; and 

forming a second gate film on said 

said plurality of regions, from which 
2 0 has been removed. 

26. A semiconductor device comprising: 
a semiconductor substrate/ 

a first transistor fokfet^d^in a surface region of 
the substrate and includi^a a/rirst insulator film and 
25 a first gate electrode;/ 

a second transistor formed in a surface region of 
the substrate and ^ncluding a second 'tft^Cilator film aria q 




# 
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a second gate electrode; and 

a connection section formed on the substrate and 
between the first and second gate elfectrodes and 
electrically connecting sides of )me first and second 
gate electrodes , 

wherein said first an 
constitute a set and said 
electrodes constitute ano 
one of the two sets are/iif 




r econd insulator films 
and second gate 
t, elements of at least 
nt, said first and 



second insulator films', are different in at least one of 
thickness, materia^and material composition, said 
first and second gate electrodes are different in at 
least one of material and material composition and a 
part of a side pt the first gate electrode is connected 
to a part of & side of the second gate electrode. 
27. A semiconductor device comprising: 
a semiconductor substrate; / 

a first transistor formed jon a first region of the 
substrate and including a fiz'st insulator film and a 
first gate electrode; and/ 

a second transistor formed on a second region of 
the substrate and including a second insulator film and 
a second gate electrode, said second region being 
adjacent to the first region, 

wherein said first and second insulator films 
constitute a set and said first and second gate 
electrodes constitute another se't, elements" of at ^ least- 
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one of the two sets are different, said f^rst and 
second insulator films are dif f erentXn at least one of 
thickness , material and mater ial/^ompos it ion, said 
first and second gate electrp^es are different in at 
5 least one of material and/material composition and a 

part of a side of the/first gate electrode is connected 
to a part of a side of the second gate electrode. 

28, A device according to claim 27, wherein said 
part of the/Side of the first gate electrode and said 
10 part of the side of the second gate electrode are 

substantially perpendicular to a surface of said 
semiconductor substrate, 
/ 29. A device according ^Bo^cl aim 12, wherein at 

least one of said first and^^rfond gate electrodes is 
15 formed by a damascene gave process. 



